Objective This study aimed to characterize mothers' communication with their children in a sample of families with a new or newly relapsed pediatric cancer diagnosis, first using factor analysis and second using structural equation modeling to examine relations between self-reported maternal distress (anxiety, depression, and posttraumatic stress) and maternal communication in Conclusions Findings provide a nuanced understanding of maternal communication in pediatric cancer and identify prospective pathways of risk between maternal distress and communication that can be targeted in intervention.
between family functioning and child adjustment after cancer diagnosis (van Schoors et al., 2017) , a comprehensive understanding of the underlying structure and organization of maternal communication in childhood cancer is absent. Parental communication is linked to child distress in several pediatric populations (Holmbeck et al., 2002; Jaser & Grey, 2010; Lim et al., 2008; Murphy et al., 2016) and is a modifiable factor that can be targeted in clinical interventions (Wysocki et al., 2008) , but greater characterization of communication patterns is needed to inform intervention in pediatric cancer. The purpose of this study is to identify and characterize patterns of observed maternal communication in the context of a child's cancer diagnosis and treatment.
Previous research about family communication in pediatric psychology has typically been limited to broadly "positive" or "negative" communication styles. However, several comprehensive communication models have characterized family communication as having multiple dimensions that provide greater nuance; these models have anchors in flexibility and cohesion (Koerner & Fitzpatrick, 2013) and warmth/ hostility and autonomy/control (Beveridge & Berg, 2007) . Across these models, there are common themes that evoke dimensions of warmth and control that have origins in Baumrind's (1968) authoritative parenting style, which encompasses both warmth and support, as well as developmentally appropriate control, structure, and boundaries. In families undergoing stress, including the stress of caring for a child with a chronic health condition, mean levels of negative communication patterns may increase (for review, see Murphy, Murray, & Compas, 2017) , and families may spend more time focusing on emotional content to process specific negative events (see Fivush, 2007) , but the structure of communication itself is not expected to change.
A recent review of direct observation of family communication in pediatric populations (Murphy et al., 2017 ) proposed a unifying model of communication that is hierarchical and similarly emphasizes warmth and control. This hierarchical model includes more specific categories of communication beyond "positive" or "negative." It describes two patterns representing specific forms of positive communication: warm (positive affect, affection, and support) and structured (positive reinforcement, consistency, and guidance) communication. The model also describes two patterns representing specific forms of negative communication: hostile/intrusive (high levels of structure with a lack of warmth) and withdrawn (low levels of both warmth and structure) communication. This model has been applied to previous pediatric studies that have largely measured family communication by studying mother-child dyads (Murphy et al., 2017) . It is expected that this model of family communication may also apply to maternal communication after child cancer diagnosis.
In the current study, the Iowa Family Interaction Rating Scales (IFIRS; Melby & Conger, 2001 ) was used to measure maternal communication during mother-child conversations about the child's cancer. The IFIRS was originally developed as a macro-level coding system to examine family communication across a variety of settings and was first used with families in the American Midwest (Melby & Conger, 2001) . It can flexibly be applied to a range of family members (e.g., dyadic pairs or larger families), ages, and discussion topics (e.g., a cancer-specific discussion). It also has detailed anchors of behavior and entails rigorous coding procedures (Melby & Conger, 2001 ). The IFIRS is commonly used in clinical and developmental psychology studies, has been validated in families of diverse racial backgrounds (Frabutt et al., 2002; Kim & Ge, 2000) , and is used to examine mediators of family-based interventions (Compas et al., 2010) . The IFIRS was also evaluated in a review of evidence-based assessment in pediatric psychology and met "well-established" criteria (i.e., presented in at least two peer-reviewed journals by different research teams, detailed to allow for evaluation and replication, and good reliability and validity; Alderfer et al., 2008) . Family communication has been coded with the IFIRS in a variety of pediatric samples including diabetes (Jaser & Grey, 2010) , Traumatic Brain Injury (TBI; Raj et al., 2014) , cystic fibrosis (DeLambo et al., 2004) , and asthma . Importantly, the IFIRS is the only macro-level rating scale that has been validated in a pediatric cancer sample (Dunn et al., 2011) . Given that the goal of the current study was to broadly characterize maternal communication, the IFIRS is an excellent fit, as it yields codes that capture a wide range of verbal and nonverbal communication behaviors.
Previous studies using the IFIRS in pediatric samples have either focused on individual codes of interest or composites (linear combinations created by averaging individual codes), typically labeled positive or negative communication Rodriguez et al., 2013) . Examining individual codes or composites can help address a specific theoretical question of interest, but this approach does not characterize the overall structure of communication. These approaches are also limited, as composites vary from study to study based on researchers' individual approaches, and composites combine sources of error specific to individual items. In contrast, factor analytic methods attempt to explain correlations among a large number of measured variables by yielding a smaller number of distinct latent variables that are free of item-specific measurement error (Brown, 2015) . When applied to direct observation coding systems, factor analysis can yield a parsimonious and clinically useful model of communication behaviors by identifying distinct communication variables and specifying correlations among them.
Despite the potential benefits, relatively few previous studies have applied factor analytic methods to observational systems of family communication. Those studies that have, typically employ data-driven, exploratory factor analytic techniques or principal component analyses. For example, two previous studies conducted exploratory factor analyses of the IFIRS: one used husband-wife discussions about conflict and support (Williamson, Bradbury, Trail, & Karney, 2011) and the other examined maternal communication with adolescents (age 12-17 years) with TBI (Raj et al., 2014) . Although the individual codes used varied between studies, both identified threefactor models that included Positivity/Warmth (e.g., Positive Mood code), Negativity (e.g., Hostility code), and Effectiveness (e.g., Communication code). These approaches were used for the purposes of data reduction, rather than to characterize the organization of communication. In such cases where there are firm a priori hypotheses about the structure of communication, a confirmatory factor analysis (CFA) approach is considered appropriate (Brown, 2015) . Therefore, a theory-driven confirmatory approach could build on these previous findings in the IFIRS system to better characterize communication in the current sample.
Although the underlying structure of maternal communication in childhood cancer has not yet been fully investigated, previous theory and research reviewed above are sufficient to make specific hypotheses about the structure. It is expected that IFIRS codes of mothers' communication may be organized around a framework of warmth and control, with Warm and Structured representing specific aspects of Positive Communication and Hostile/Intrusive and Withdrawn as specific aspects of Negative Communication (Murphy et al., 2017) . Because IFIRS codes also tap expression of negative affect (anxiety and sadness), these codes may represent a distinct factor, clustering separately from communication codes.
To further characterize maternal communication in pediatric cancer, an initial test of the correlates of these factors was conducted by examining the prospective relationship between maternal distress near the time of new or newly relapsed cancer diagnosis and communication 3 months later. Distress was measured before communication to provide a more stringent test of the association between these constructs and to allow for more time to pass after the child's diagnosis before asking families to be video-recorded discussing cancer diagnosis and treatment. These analyses have clinical relevance, as a portion of this population is at heightened risk for maternal and child distress after cancer diagnosis (Pai et al., 2007; Pinquart & Shen, 2011) . Previous research across pediatric populations has indicated that maternal distress and communication are related such that increased rates of distress are related to higher levels of negative communication patterns and lower levels of positive communication patterns (Celano et al., 2008; . However, the analyses in this study extend previous research by examining prospective relations between distress and communication, using latent variables of communication patterns, and examining differential relations among specific symptom clusters (i.e., anxiety, depression, posttraumatic stress symptoms [PTSS] ).
The primary aim of this study was to characterize the latent structure of maternal communication during mother-child discussions of the child's cancer, as measured by the IFIRS. Given previous theory and research in pediatric populations, CFA was used to test a hierarchical model of maternal communication, with Warm and Structured representing components of Positive Communication and Hostile/Intrusive and Withdrawn representing components of Negative Communication (see Figure 1 ). An initial test of the identified factor structure was also conducted by examining correlations between latent communication variables and maternal distress in prospective analyses. Contingent on the factor structure of maternal communication, it was expected that self-reported maternal anxiety, depression, and PTSS near the time of the child's diagnosis would predict less Positive Communication (Warm and Structured), greater Negative Communication (Hostile/Intrusive and Withdrawn), and greater Expression of Negative Affect as observed during mother-child conversations 3 months later.
Method
Participants Participants in the current study included 115 children with cancer and their mothers. Children ranged from 5 to 17 years old (M ¼ 10.32, SD ¼ 3.86), and 48% (N ¼ 55) were female, 80% were Caucasian, 12% were African-American, 1% were American Indian, 7% reported "other" for their race, and 7% were Hispanic/Latino. Cancer diagnoses included leukemia (41%), lymphoma (18%), brain tumor (6%), and other solid tumors (35%). One hundred nine (95%) were recruited after initial diagnosis and 6 after a relapse. Mothers were on average 37.94 years old (SD ¼ 7.78) and came from a range of educational backgrounds (high school level to 4-year graduate school; Mdn ¼ 3 years of college) as well as family income levels (27% $25,000 or less; 27% $25,001-50,000; 14% $50,001-75,000; 11% $75,001-100,000; 21% $100,001 or above).
Procedure
This study was part of a larger study examining family adjustment to pediatric cancer (Compas et al., 2014) . Families were recruited from two pediatric oncology centers in the Southeastern and Midwestern U.S. Eligibility criteria included (a) children 5-17 years of age, (b) at least 1 week post new or newly relapsed cancer diagnosis at recruitment, (c) receiving treatment through the oncology division at the pediatric centers, and (d) no preexisting developmental disability. Informed consent/assent was obtained from parents and children, and families were compensated for their participation. Of the 385 families who were eligible for participation, 335 (87%) had a family member agree to participate. Per our Institutional Review Board (IRB) protocol, we were unable to systematically track reasons for declining, but anecdotal reports suggested that if families did offer a reason, the most common was lack of time because of the burdens of medical treatment or lack of interest. At Time 1 (T1), 2 months after the child's initial cancer diagnosis or relapse, parents reported on family demographic characteristics and symptoms of distress (anxiety, depression, and PTSS).
Families who completed questionnaires at T1 were then approached 3 months later at Time 2 (T2) to participate in a videotaped parent-child observation task.
There was a separate IRB protocol and consent process at this time point so as not to put undue pressure at T1 on families who did not want to be videotaped. Eligibility criteria for approach at this time point included (1) the child had not passed away and was not in hospice care, (2) a parent completed questionnaires at T1, and (3) < 3 months had passed since T1.
Of the 335 families who participated in the initial study at T1, 239 were eligible for the observation study (i.e., 77 families were not recruited because they participated before the observational study began, and 19 families were not recruited because the child had passed or was receiving hospice care). Of the 239 families who were eligible, 120 (50%) of families completed the videotaped observation task. Common reasons offered for declining at this time point included lack of time because of treatment, not wanting to be videotaped, and lack of interest. Families who completed the interaction task did not significantly differ from families who declined on maternal distress symptoms, child age, gender, race, ethnicity, or cancer diagnosis (p >.10). Because of the small number of fathers who participated in the observation (N ¼ 23), they were excluded from present analyses. This left 115 mother-child dyads who completed the task. Of these, one mother did not complete the Beck Depression Inventory-II (BDI-II) and two mothers did not complete the Impact of Events Scale-Revised (IES-R). To use participants with partial data, all Note. The figure on the left represents the proposed factor structure tested in CFA (endogenous latent variable disturbances excluded for simplicity of visualization). The figure on the right represents the structure suggested by EFA (showing each item loading onto the single latent variable for which it had the largest factor loading). CFA ¼ confirmatory factor analysis; EFA ¼ exploratory factor analysis.
analyses were conducted using full information maximum likelihood (FIML; see Data Analyses below).
During the task, mother-child dyads first completed a 5-min puzzle task as a warm up, and then they were asked to have a conversation about the child's cancer in whatever way felt natural to them. The task lasted 15 min and has been validated with a pediatric cancer sample (Dunn et al., 2011) . Mothers received a card with prompts (originally derived from focus groups with families of children with pediatric cancer diagnoses) to help guide the conversation as needed ("What have we each learned about cancer and how it is treated?" "What parts of your cancer and its treatment have been the hardest for each of us?" "What kinds of feelings or emotions have we each had since we found out you have cancer?" "What are the ways we each try to deal with these feelings and emotions?" "What is it about cancer that has most affected each of our lives?" "How do we each feel about what might happen in the next year and after that?" "If we were writing a book about cancer for other children and parents, what would we each include?").
Measures

Maternal Communication
The IFIRS is used to code mothers' verbal and nonverbal communication, behaviors, and emotions in a videotaped interaction (Melby & Conger, 2001) . Codes are assigned values from 1 (absence of the behavior or emotion) to 9 (the behavior or emotion is "mainly characteristic" of the mother during the interaction). IFIRS may be considered quasi-interval and therefore suitable for factor analysis with maximum likelihood (ML) procedures (Floyd & Widaman, 1995) . Table I presents code definitions and examples. All observations were double-coded independently by two coders at one research site. Mean reliability between coders (intraclass correlation coefficients [ICC] ) was a ¼ .68. All coders first passed a written test of code definitions and examples and were trained to 80% reliability by expert raters. Per the IFIRS manual, when coders' ratings differed by one point, the higher rating was used; when ratings differed by two or more points coders reached agreement through discussion.
Maternal Anxiety and Depressive Symptoms
At T1, mothers completed the Beck Anxiety Inventory (BAI; Beck & Steer, 1990 ) and the BDI-II (Beck, Steer, & Brown, 1996) . The BDI-II and the BAI each contain 21 items rated on a four-point scale from 0 (no change/not at all) to 3 (substantial change/severe). Both measures have good reliability and validity and yield summary scales that are clinically meaningful. Internal consistency in the current sample was excellent (BDI-II a ¼ .94; BAI a ¼ .92).
Maternal PTSS At T1, mothers reported their PTSS on the IES-R (Weiss & Marmar, 1996) . Mothers were asked to answer items "using your child's cancer and treatment as the stressful event." The IES-R is composed of 22 items rated on a five-point scale from 0 (not at all) to 4 (extremely) that assess symptoms in the past 7 days. It demonstrates good reliability and validity and yields a clinically meaningful summary scale. Internal consistency in the current sample was excellent (a ¼ .94).
Data Analyses
Ms, SDs, and skewness and kurtosis were examined for all variables of interest. Bivariate correlations were computed to examine relations among manifest communication variables and distress measures. Although not all ICCs were >.80 for IFIRS codes, all variables were retained and magnitudes of factor loadings were monitored (Brown, 2015) . Because the current sample was not large enough to draw comparisons systematically across age groups, age was partialled out of correlations. Preliminary statistical analyses were conducted with the Statistical Package for Social Sciences (SPSS) version 24 (SPSS, 2016) .
CFA was conducted with Amos (Arbuckle, 2013) using ML estimation. For model identification purposes, one factor loading for each latent variable was set to 1.0 and factor variances were estimated. The model proposed five first-order factors (see Figure 1) , each with its own error term. Warm and Structured Communication were specified as two indicators of a second-order Positive Communication factor, and Hostile/Intrusive and Withdrawn Communication were specified as two indicators of a second-order Negative Communication factor. The fifth factor was Expression of Negative Affect. Power was calculated for the test of close fit (with root mean square error of approximation [RMSEA] > .05) and was .85 (MacCallum, Browne, & Sugawara, 1996) . Parameter estimates were first examined for indications of an improper solution (e.g., negative variance estimates). Fit was evaluated with standardized residual covariances, the RMSEA (Steiger & Lind, 1980) , the standardized root mean square residual (SRMR), and the nonnormed fit index (NNFI; Bentler & Bonett, 1980) .
After examining results from CFA, exploratory factor analysis (EFA) was conducted with Comprehensive Exploratory Factor Analysis version 3.04 (Browne, Cudeck, Tateneni, & Mels, 2010) . The Maximum Wishart Likelihood discrepancy function was used to fit the model. An oblique Geomin rotation was used.
1 Multiple methods were used to determine 1 Oblique rotation procedures permit common factors to be correlated. Geomin rotation, developed by Yates (1987) , is based on a measure of row complexity and is a commonly used rotation method. It has performed well in studies that compare rotation methods (Browne, 2001 ). the number of common factors, considering both guidelines with arbitrary cutoffs as well as those requiring subjective interpretation (Fabrigar & Wegener, 2011) . Multiple indices of model fit were examined, and criteria based on discrepancy of approximation (which reflect verisimilitude) and overall discrepancy (which reflect generalizability) were both strongly considered (Preacher et al., 2013) . Patterns of factor loadings were also compared and interpreted with theoretical considerations. Ultimately, a solution was chosen that represented a balance of interpretability, parsimony, theory, and model fit (Fabrigar & Wegener, 2011) .
Structural equation modeling (SEM) was used to examine relations between maternal distress (depression, anxiety, and PTSS) at T1 and maternal communication (based on factor analysis results) at T2 using Amos. SEM was chosen to examine relations between measured (manifest) variables and latent variables. Summary scales for each measure of distress were used in analyses, as they are commonly used in pediatric research and are clinically meaningful. All regressions were conducted using FIML estimation via the Amos program of SPSS (Arbuckle, 2013) . FIML makes fewer assumptions about missingness and is more robust to violations of such assumptions compared with many other methods for handling missing data such as listwise deletion, casewise deletion, or simple imputation (Widaman, 2006) .
Results
Preliminary Analyses
IFIRS variables are reported in Table I (Brown, 2015) . Adding a second-order Negative Communication factor did not improve fit. Modification indices were also examined, but there were no strong theoretical arguments for modifications suggested. Taken together, results from the CFA suggested poor fit for the hypothesized structure; therefore, an EFA was conducted.
Exploratory Factor Analysis
Multiple methods were used to determine the optimal number of factors. First, the Kaiser criterion for initial approximation of number of factors was used by examining the number of eigenvalues that were >1.0 (Guttman, 1954) , and six were >1 (6.54, 2.30, 1.96, 1.53, 1.29, and 1.05), implying that six factors should be retained. The scree test (Cattell, 1966) ¼ 3.925) . Finally, in tests of close fit and perfect fit using RMSEA, results indicated that hypotheses of perfect fit in the population were rejected for five factors, but not six factors, suggesting that a six-factor model is plausible. Taken together, criteria based on discrepancy of approximation (RMSEA) and overall discrepancy (AIC) both suggested that six factors would be optimal. Loading patterns were evaluated for both the five-factor and the six-factor model and were carefully considered; the six-factor model was judged to be more readily interpretable and theoretically supported. Ultimately, the six-factor model was retained based on considerations of model fit, interpretability, parsimony, and theory (Fabrigar & Wegener, 2011) . Factor loadings are reported in Table II Figure 1 , manifest variables were depicted loading onto the single latent variable for which they had the largest factor loading.
The observed pattern of correlations among factors was consistent with expectations and with the labels selected for each factor. Expression of Negative Affect was not strongly correlated with any of the five communication factors (r's < .20). Positive Communication was negatively correlated with all other factors and most strongly with Hostile/Intrusive (r ¼ À.46). Hostile/Intrusive was most strongly, positively correlated with Inconsistent Communication (r ¼ .35) and Withdrawn Communication (r ¼ .21). Correlations among these factors were not universally large in magnitude, suggesting that a higher-order factor would not be suitable.
Prospective Relations Between Maternal Distress and Maternal Communication
For SEM analysis, latent variables for communication were created based on EFA, and child age was controlled for by regressing each manifest variable onto age. Latent communication variables at T2 were predicted from manifest distress variables at T1. Distress symptoms were examined separately for each measure (anxiety, depression, and PTSS). Model fit was good for each (RMSEA < .06). Results are reported in Table III 
Discussion
The purpose of this study was to investigate maternal communication in pediatric cancer, first by determining its structure with factor analysis, and second by examining its relation to maternal distress over time with SEM. This is the first study to evaluate maternal communication in pediatric cancer using factor analytic methods, providing a comprehensive understanding of the underlying structure and organization of maternal communication. This study also builds on the previous literature by identifying prospective relations between three domains of maternal distress and latent variables of maternal communication 3 months later. Findings suggest that whereas symptoms of anxiety, depression, and PTSS may be uniquely related to different aspects of maternal negative communication, each may impair mothers' ability to communicate positively with their children. Results provide a nuanced understanding of maternal communication in this at-risk pediatric sample and identify prospective pathways of risk between maternal distress and communication that can be targeted in intervention.
The hypothesized model tested in CFA had anchors in warmth and control, grounded in Baumrind's (1968) seminal theory of parenting and adapted for pediatric populations (Murphy et al., 2017) .
However, because the model tested in CFA demonstrated poor fit, EFA was used and suggested a structure that differed from hypotheses in two primary ways-first, the unitary nature of Positive Communication, and second, the number and nature of negative communication patterns. These latent variables suggest that warmth and control appeared inextricable in the current sample (with one Positive Communication factor), while negative communication appeared to have multiple representations (Hostile/Intrusive, Withdrawn, Lecturing, and Inconsistent Communication). Two of these latent variables were consistent with hypothesized Hostile/ Intrusive and Withdrawn communication patterns, while the other two were unexpected. Thus, the resulting model of maternal communication was neither symmetrical nor hierarchical, as originally hypothesized.
The final model also differed from the two previous EFA studies of the IFIRS (Raj et al., 2014; Williamson et al., 2011) . While these studies used distinct sets of Note. Bolded factor loadings are >.25. Manifest variables were depicted loading onto the single latent variable for which they had the largest factor loading. The highest loading for each manifest variable across factors is shaded; shaded factor loadings reflect items thought to be representative of the factor. IFIRS codes and were conducted with different samples (mothers of children with TBI and low-income marital dyads), their results indicated three factors termed Positivity/Warm (e.g., Positive Mood and Warmth/Support codes), Negativity (e.g., Hostility code), and Effectiveness (e.g., Communication code). However, in this study, multiple codes from the Positivity/Warm and Effective factors loaded onto the same factor labeled here as Positive Communication, appearing to tap a single latent construct, whereas codes from the "Negative" factor clustered separately, appearing to tap different latent constructs. There are several reasons why these results differed from previous findings. For example, previous studies combined codes across dyadic partners (including duplicate codes for husbands and wives) and made different analytical decisions (e.g., determining the number of factors exclusively with scree plots, using orthogonal rotations). However, results also suggest that maternal communication may be organized differently in the current sample. It is possible that this study captured a snapshot of communication during a specific and exceptional time in families' lives.
Whereas results from EFA characterized the number and nature of communication patterns, results from SEM identified significant predictors of these patterns. The direction of the relations between maternal symptoms of distress and maternal communication was consistent with hypotheses: symptoms of maternal distress were positively correlated with negative communication patterns (Hostile/Intrusive, Lecturing, and Inconsistent) and with Expression of Negative Affect and were negatively correlated with Positive Communication. Specifically, all of the domains of distress (anxiety, depression, and PTSS) were similarly correlated with Positive Communication but uniquely correlated with different aspects of negative communication. Additionally, both depressive symptoms and PTSS were significantly, positively related to Expression of Negative Affect. Below, we briefly review each latent variable of communication and the symptoms that predicted it.
The pattern of loadings onto the Positive Communication factor suggests that warmth and control were strongly interrelated in the current sample. Mothers may have been carrying out two important tasks, providing information and conveying emotional support, simultaneously for their children. All three measures of distress (anxiety, depression, and PTSS) were significant, negative predictors of Positive Communication. This is consistent with previous research examining parental distress and positive communication in type 1 diabetes (Jaser & Grey, 2010) and pediatric asthma .
The Expression of Negative Affect factor was indicated by Sadness, Anxiety, and Externalized Negative codes. Consistent with hypotheses, this suggests that codes that tap emotional distress indeed cluster separately from the other communication codes, representing a unique latent variable. Both maternal depressive symptoms and PTSS predicted this factor, suggesting that internally experienced distress is moderately related to, but conceptually distinct from, external displays of distress (see Izard, 2011) . Indeed, it is potentially adaptive for mothers to dampen their expression of negative affectivity when interacting with their child (Gibbins, Steinhardt, & Beinart, 2012; Wood et al., 2008) . Nonetheless, results indicated that mothers who reported higher depressive symptoms and PTSS near diagnosis or relapse were also more likely to express negative affectivity with their children 3 months later.
Hostile/Intrusive and Withdrawn Communication represented negative styles of communication and were similar to original hypotheses. The Hostile/ Intrusive factor was indicated by codes that tapped overcontrolling, restrictive, and critical communication patterns along with low levels of warmth. All three measures of maternal distress were significant predictors of the Hostile/Intrusive factor. This finding is consistent with previous research in pediatric populations (Celano et al., 2008 ) and a previous metaanalysis of maternal depression and parenting behavior (Lovejoy, Graczyk, O'Hare, & Neuman, 2000) , suggesting that symptoms of depression such as sad mood, irritability, and fatigue may drive increased hostility. The Withdrawn Communication factor was indicated by Avoidant and Neglect/Distancing codes, characterizing a pattern of communication that involved consistently withdrawing from and being unavailable to the child. Interestingly, distress symptoms did not predict this factor. There were theoretical reasons to expect that all three domains of distress would be significant predictors (Lovejoy et al., 2000; Scheeringa & Zeanah, 2001 ). However, given that the cancer diagnosis was the specific topic under discussion, alternative predictors of Withdrawn communication in this context could include lack of information or avoidant coping (Tercyak et al., 2001) .
The two communication factors that were not originally hypothesized were Inconsistent Communication and Lecturing. The Inconsistent Communication factor, indicated by Indulgent Permissive, Inconsistent Discipline, and Parental Influence codes, appeared to represent communication patterns in which mothers alternated between setting expectations and trying to exert control over their child, and indulging or ignoring undesired behavior. This is consistent with previous findings that some parents have difficulty setting limits with children with cancer and are more likely to rate discipline strategies as unacceptable when the child is under treatment (Vance & Eiser, 2004) . Maternal anxiety symptoms predicted this factor, possibly because of inconsistency in mothers' ability to track their child's behavior and appropriately set limits (Crawford & Manassis, 2001) . Mothers who had increased anxiety after their child's diagnosis may also be concerned about prognosis and were perhaps less willing to follow through on negative consequences for their child (see Jelalian, Stark, & Miller, 1997) .
However, the Lecturing factor was perhaps the most unexpected finding, with loadings from Lecture/ Moralizing and Externalized Negative Cancer codes. The fact that these two codes had the highest loadings on the same factor suggests that mothers may have instructed their child on how to think and feel specifically regarding negative aspects of cancer and treatment. This is similar to communication patterns observed in families of children with type 1 diabetes, in which parents' monitoring of treatment may conflict with their children's developing autonomy (see Jaser, 2011) . Maternal PTSS predicted this factor, suggesting that mothers may have difficulty disengaging from negative aspects of the child's cancer (e.g., warning children about preventing recurrences) if they are experiencing increased symptoms such as hyperarousal and intrusion. This is consistent with previous research suggesting that mothers who experience trauma may reenact details and discuss specific negative events (Scheeringa & Zeanah, 2001) .
The current analytical approach improves on previous studies of the IFIRS system by taking a theorydriven approach to analyses, using both CFA and EFA methods for better examination of the latent structure, and using SEM to examine the relationships among clinically meaningful measures of distress and latent communication constructs. However, this study also had several limitations. Whereas the model fit indices for the final EFA solution and the subsequent SEM analyses were good, results should be interpreted with caution. EFA is a data-driven analytic approach (Fabrigar & Wegener, 2011) , and the factor structure obtained from the EFA needs to be replicated in additional samples. In addition, results from the current factor analyses were limited by the measurement system used, and findings may have differed if an alternative system had been used. The IFIRS was chosen as it is the only macro-level direct observation coding system validated in a pediatric cancer sample and, compared with other measurement systems, it provides a relatively large number of codes that capture diverse communication behaviors. However, future studies are needed to test this six-factor structure with other observational coding systems. Although the magnitude of factor loadings was generally moderate to large, it is still important to note that some of the ICCs in the current study were lower than the standard cutoff of .80. High reliability is often difficult to achieve for direct observation systems in pediatric psychology, and our reliability is not atypical for the IFIRS (see Jaser & Grey, 2010; Lim et al., 2008) .
The current sample also had several limitations. Although recruitment for the observation task compares favorably with recruitment rates for other pediatric studies using direct observation methods (Jaser & Grey, 2010; Lim et al., 2008; Raj et al., 2014) , it was still smaller than the number of participants who completed T1. The factor structure also did not take into account sociodemographic differences in communication. Child age was not examined systematically but instead was controlled for throughout CFA, EFA, and SEM analyses. This was because of the sample size, which was not sufficiently large to stratify by age and compare structure systematically. Participants also reflected a restricted range of racial and ethnic diversity, and findings may not be generalizable to other families of children with cancer. Finally, the current sample was restricted to mothers, and gender differences in communication were not examined. Future studies examining family communication should include fathers as well as siblings, given the growing body of literature examining sibling adjustment and distress (Alderfer et al., 2010) .
This study used family communication theory, prior research, and multiple statistical techniques to first identify and characterize patterns of maternal communication after new or newly relapsed child cancer diagnosis, and second to identify significant, prospective predictors of communication patterns. By characterizing the latent structure of maternal communication and its correlates, it is possible to identify specific patterns of communication that can be targeted in intervention. Previous observational studies have established links between parental communication and child outcomes (Holmbeck et al., 2002; Jaser & Grey, 2010; Lim et al., 2008) , and previous interventions have successfully targeted family communication patterns both by reducing negative communication (Wysocki et al., 2008) and increasing positive communication (Compas et al., 2010) . In pediatric cancer, preventative interventions may target both maternal distress symptoms after diagnosis as well as specific communication patterns to bolster resilience and promote adaptive outcomes in families.
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